% Headquarters 0.5. Air Force 


US. AIR FORCE 


Empowering Warriors 


Harness NCW to Maximize Human 
Capability 


Lt Col Steve “Monk” 
Waller 


Warfighting Integration, 
SAF/XC 


Program Manager, DARPA IXO 


ОУ 


Enabling Human 
Capability 


П 


A e Performan 


а 


nce 


Се 


4 Primary NCW Function 


299 System Integration is SAF/XC job 


- Every Node Securely Connected 

- Critical Information Shared in a Timely 
Fashion 

- Human Interface Toolset - Intuitive & Easy-to- 


ШІ) Partners 

FEL" `] NN = = = 

f дау - Evolutionary vice Revolutionary 
: - Harness Advances in Technology 


- Verify Success Before Larger Commitment 
- Stay fully engaged with Operator Mission 


С жас = چ‎ Effect Worked 


Individual Node Information 


Needs 
же “Tactical ми" SA controles. 
ES e М i. < m М 42. d 


Intel on Red 
SA on Blue 
Dynamically Combat Plan 
Collaborate 

Detailed Environmental Info 
Deconflict 

Execute Rapidly with Contro! / 


/т ШЖШ 
| 


м Bas 
A > DE. - ۶ [= 4 Se = =2 
= D - г... — = } 1 n ET 
ا‎ та. - - l Y | | A 
d - и. " "n LII E A 
- Аг зе РРР == > 
i 1 | Mo ] ~ | A 
| 4 i Wu 
! » 
TRAI Id Аа Md Ж 
ma. p = = "e Cw Mw Г ч 5/2) 


[- E" NCW Capability 


ГТ dai MIS ІШІ = 
/ 

А Charts Defensive 

Operation: 
че > э» -- 


Attack cut 
Operation? 


= = m opine 
Neinor Management 
Data Formatting 

Data Repositories 
Informaltion Assurance 


Combai 


Рао Implementation 
Support ¢, 
Operations’ Applications 


Multi-level Integration Critical to Higher prat 


ivering NCW Capability 


\ Connectivity 


OSD or Service 


DARPA, Industry, NSA// Waveform Development 
ervices Freq Мападег Л Global Frequency Plan 
JTRS program Build Terminals 


tegrate onto Platforms with Applicatio 


ӨМ е е Йй 


Field with TTP Manuals 


3ILIT Y | 7 


NCW Domains & Components 


| zemmergalMiSa — > | x 


мы | SAT 


C2ISR NEL = MR-CDLFAB-TITC | 
"P. Agr vem ma bs 
uz. ABN Gateways 
| EN => p : tealth A/C 
П JTRS Radios A ue p > Ж. дай 
О Cluster 1 Radios Tdi cal Met - ANW Tactical Subnets 
| 

1 CDUFAB-T Radios мо mme Tos to „МО. 
1 Integrated Cards in Jets "Бес. E Tactical X 
n Small Form Factor Radios 2 E مھا‎ 


= до iro 1 
elias I Ca DISMO ШІ Ted 


C БЕ 2 ju 


пет 


С CT. 


CAOC/CFLCC/DCGS ASOC, DASC 


INMARSAT/IRIDIUM STAR (EHF) ConnedoneMARSAT 


po 
£-25/C-32/C-40 


Commercial 
Harrowbar d Dv с 
_ UFO/MUO 5 © p РАНМА 


iNet) ve‏ د 


SI RSA Andiu 
Mobile Air ~ ~ 


в ture Mame — 


- ISR Processing 2 
ШИШ 1 
CT Е 
Data 
x 


No Significant IP or Data Link Capability: 
C-5 C-130AMP KC-10 F-117 KC-135 
CV-22 E-6 С-40 AIP MH-53E SH60 
HH-60H 


DCGS (ISR Processing) | / 
=IP Dynamic Routing 
=IP Data 
_— =Serial Data 


INMARSAT/IRIDIUM 


IRIDIUM 
INMARSAT A wert 


Mai - 

Network services integrated / embedded in platforms ili: Capability provided: = IP Dynamic Routing 
Movement from Commercial to WGS 

Present multiple Mobile IP routed networks using WNW Nets 
connected into a theater-wide Intranet via TSAT and GIG BE. 


- -= IP Data 
X = Decommissioned 
Green Tezt Added Capability 


Future systems: TSAT 


JTRS Program Interaction 


E Hardware Plan - USAF Perspect veg 


Tactical Link 16 Link16 AMF 
Fighter / > MIDS JTRS ДЕЕГЕЧ ANW — 
Bombers | ice 

F-22, | a 4 

JSF im «ет 

B-1 А. + 

В-52 

Е-18 | ke 


oe Жж Airborne 
F-15 | Networkin 

Link 16 g Cu) 
C-130 > گے‎ Waveform Cu) Net 


- ANW 


/ ы | T Link 16 
| | ANW 
WN | i 
EPLRS РЕ win ||: Smal 
| ‘99 Form 


-вм = 
F Factor 


т. Small LAM S EN 
Ground TACP Ground  UAV's  АТАСМ5, Weapons 
Controller Patriot — — 


ering NCW Capability 


Vaverorin Development 
ЙАШ 
Data Formatting 

Data Repositories 


p" 


B poe ee 


|| и ізі pori 
Network uationa EBO 
ше. Control areness Apps 
—— (ою EE I 


Signals in вра 
CDL, NDL 


2" 


fo: = IU 


SD 


Operatii 
> UA Ер: 
sì 


GUI 


1 2 


Phase ПІ Scalability Flight Test 


September 2005 


NAS China Lake 
JPALS (Carrier) 


| ШП 0 " ТІСІ ГІ (lege) Automated Air Refueling 
WT ISR from F-15, Г-10 Joint Precision di 1 dn ш | 
‚ Voice Over IP SOFNET Wireless Re 

| _ ДОЗ with TFPR - Connexion 


QoS Capability Applications | 
5 (мот over IP 4 om 

| 2 [Cursor on Target Baa 

| 3 [Blue Force Tracking 

| 3 [Blue Force Tracking 

Streaming Video 


50 


A 


F1]SOF 


[SOF 

Ба 

NE 

=] 

| 8 РС T39 Streaming Video | |RC Application — | 

| 8 |Stilllmages | | | | | || JJPEG2000 | 

| 8 |Stilllmages | | | | |NTF21 | | 

| 8 [UAV Video (IBAR Feed) | "Various | 

| 8 [Internet Browser | | | | ПЕБ | ^ | ры 

| 6 С! [Jabber (JEFX Standard) | uu 

7 |T-39 Infrared Sensor Tracks 

| 3 |CoP 

7 |E-mail r^ 

8 [Streaming Video ا‎ 

0  JUCAS/MCS У un 

JUCAS/AAR i d is 

0 |SRGPS Кыл — EIN 

7 [Weather Tracks an 

m 
ОМА [Falcon Wiew | | 
Other|Link-18____ || 


OO] 


t shut down 


FC for to send this 50 meg powerpoint briefing 


1A 


| 

ga DeterminatiGnletwork 

/ €A-Crypto € Appartement 

«ӘЙ Йа, imagery, Standogdization 

Voice © Operational Pictúver Vice 
— Мападетепверозиопез + 


4 b Ni 


piers  . 
livery Essential Tech 


Upgrades 
WIN-T 
JC2 

MUOS 


GMT / NMT 
TC 


уиопипантоп Assurance 
P fnt Implementation 


Applications 


Merging NCW with HSI 


Man - Machine Interface considerations 


zi itary | у Interfaces” 


-—— 


Fusing Intel Across 
ЕГЕ tem 


ated D I CADA 
COMBAT ID TARGETING KILL CH "TR m 
5. ol 3 
FIND TRACK TARGET ENGAGE ` | ti > 
БЕ ai риа ion | 
COMINT | | AL | 


Operations ots) E 
с ү ү ë шай й я ща іші 
ELINT ; o | В са 
qmm АТЗ Tactical Айс n < ЛА 
SIGINT 


Ц za 
"n m 
=. = E an 
Theater C2ISR ‘Be "бою 


TS = 
Track Data 
Reduced 
Classificatior 
SIPR 
CNet 


Data Чу — — 


GMTI 
SAR 
IMINT 


Automate Data Base Transfer ON 


Automate function = Less ® Rooms = Less CAOC Manning . 


Reduce Manning through 
Simplification 
TBONE Initiative for TBMCS 1.1.4 


One window per a Info from many apps 


More managemen into 1 Application 


A AA ДА жама A жанша жә „info at a click” em 
6666666 E 


Merging NCW with HSI 


Man - Machine Interface considerations 


Sir 4th L Dimension ат 
 Multi-Ltas gm 


perience 
== 09 


- x а d » E dal 0 | i й 4 
a й © 524 
M 4 ] ЗА) 
4 - a \ ride 52 4 | B 
Ем = = 38 9A. 
WA 
a "rf 2254; 
“Ж E] = > è 
b^ ie - 
Le y "I 
Audio y A 
- қ 0 Ж = = » 
| ES a I ы y 
А ЕР A " " > е ' à 
€ йы DW. 4 i Й NT ЖЖ 
< ка у, E US È = сэр 
Re ғ ж sana ES 
INSense E | 
F т = » 


[o Read Onl 
atewa 


Avoiding the Tazmanian Finger Dance ., 


Merging NCW with HSI 


Man - Machine Interface considerations 


49 
Simplification 4th L Dimension ат 
Multi-tas кат” 


‘Ease of sas - =. агу y interface 


perience 
= 04 


- % ә » DI аа” ә | i и 4 
жә | 
"d > = di 
м 4 / 2 Л iM 
тұ?” = le 4 b de 
[tl 121 EJ YA 
“/ 
a ні зад 
4 A 
b^ ie a 
Pe y 4 
сащ Ea 
=} қ й Ж е - 
“A SS д ae = ® i 1 
5 ша SI Фоты e @ 
< re у и ча Ё = сэр 
г - < WU SS A SENS 
jNSense 2-4 | 
È г = » 


To Many Application 
Variants 


LE mM GR и‏ ل 
ч 7 ==‏ 


‘More than 7 т OIF 


@ 
image quality 
4:4 42 РМ - Andy ko Roberti. [E gy Jason Р ina 
7 р Jos 
4:4 | \ г d Lee Select Group - - 
y ТАШ, Matthe м rs rale Groups 
Hew check ni ite attach mn? fila R. 
0 Group Gor +] 


alph 
8 = || Robert 
т О 3 О = || Stuart 
; Over in use - 
I = yey UDI “y так; әлін, 1 мять тыу тсз UU William 
i i » Work 


"Ре олат 
nl t Commercial growth, 
' Need a Std method — More than 6 now, Over 6 formats, 
Differ in bandwidth | Need | 
& features standardization & 


compression 


Text Chat - Instant 


Messaginc 
C 715 STE (пр DAS 


НН Н Н 
Cus confusion mom d ГЕ Ta 
CC 
аи папе [0000 a] 6999 
a [nnm] [69999 | [5559 
People at OO 09955898] 555 
stations | ии 
6958 [59090065] Good 
[5559 [5550000] [aad 
[mer [5555595 допо 
[2559 [5555995] [nan 


ша. 
i 
C» 


J 
Dn 


CANO Бе 


4500 Alt 
| Derense \ 


SINIS (Й: Director 


enne 


WEG Тат ОО Опсе 


Г AO г ——— 
==" Uo to 700 ТС Room 9555 
1 a WÎ E Air Component d 
15, АТО УСИКА, Tice} CSAR MISSIONS -E Coordination y 
Li cara ees 
ШЕШ TST .— _ а nani 
EN CSAR = — == Good 
шини CAS не m Text Chat ESS 
EE Intel е == = Conversations а “Та 
py Air Defense САС 5 


Vill 
EA 

ES 

EEEN 


ха 


Text Chat 


Why is it so important 


Air Defense ASOC JSRC 
С] an 
[ 1] 

m T 


Merging NCW with HSI 


>< Man - Machine Interface considerations 
Simplification > Dimension a 
Multa 4 | 
‘Ease ott se = = Hita т 


| 


perience 
== 09 


7 po 1 o» We " 
ZEN | 
H $ y 
ка 4 / 29% 1 
a 2 2254; 
d | = =й... 
EE. ^ - е 
Тер e à ? 
= қ 0 Ж = = - 
> lo i , ` X > i) 
нішаоде Ж MEUM > à 
À REY TES 
е ZW "ЖІ “а< 
< ES È Sa 
3 Y xr sii NR 
Ai бе 1198 ia 


тәте У 
Фе 


е X È 


TU saisit Multiple Displays 
Mu | СТАС Screens «Interactive, Macro Functions 


ME Audio - Waming, Directional, Immediate 


Band Pass Filtersammo Pallet 


АР F-15E1 TINT Architecture 


Video Out to Crey 
ISplays 
LCFT Video Input 


Analog Video 


New Analog RCFT Video Input 
Antenne Gun Bay Video 
S 
с» | 
NT Discrete Indidators POD Video 2 
Fwd & Aft] Micfinput E m 
d as ый 
з lig == TD | FO VIR video 
Support = к= = SY 
dh ` a = IPOD Video >| л o 
[a _SAR Map -4 E z 
ще c^ | MEME al 2 P 
7 ау шт Те) 
Remote Access Panel p Eus 5 & r tai ч 
(Ground Access) Е еттт 
Q ard 
Ammo Pallet " 3 
а 
9 Other Aircraft Video 
а Intercom Audio 
I 


Fwd & Aft Voice Enable 


Fwd & Aft Headset output Ethernet 


C > Double Sheilded 


ast New Equipment 
БЕЗ Existing Equipment 


Software Changes 


TINT On/Off & Init Test 


LIPS/TTN'T Radio 
Control Panel 


pe 
T. 
LIPS — Link 16 Image Processor 


Crewstations PIRU = Precision Image Reg Unit 
ы я 1 SMC = SAR Map Converter 
Slide Courtesy of Tim Galvin, 


F-18 E/F 


Fan, 


ШӨЛ & б ДЇ ЕН 


Sniper Pod EUR = 


Mobile Node Information 
Interaction 


Advanced Fighter 


Cockpits 
fall дай ШЕ (0) ! |)! ШІ тағаты IAN Гита Р A СИ 
Є у \ = ||] ШЧ rani f JT і ТБК 


>> e LI гавна" 
аша 


Combat Mission Functions Internet Access Function 


Merging NCW with HSI 


>< Man - Machine Interface considerations 
Simplification ant th Dimension . i 


Ми. азат” A 1рагсонсйегабот 
‘Ease Ae «ааг ч — | an упатс 


perience 
== 09 


- % ә » к а” ә | i и 4 
a й © 524 
м 4 / 2 б iM 
А і SAO P 4 | del 
= v = A 
“/ 
es "Те; 
“Ж - = > è 
42. - 
-7- / ” 
Audio go 
— қ 0 А - - - 
| 4 қ se б y 
5 шау "i 4 12 Фа 
< Tea d М 4: Ё =; E. гі 
ke YAN = Sas aw 
INSense A a | 
È г = » 


>» 


d 


Need Better GUI Tools 


Audio, Visual, Tactile 
e ЗИ ік а 


(ДЕ e 


U ا‎ 


4 | - = H "e ж к 
ЯГ) D TA 


/ Lad 


Merging NCW with HSI 


Man - Machine Interface considerations 


Flexibility im рез. зі" 
, Multi ja S nea 


peri ence 
-— ai 


- x а d » E dal 0 | i й 4 
a й © 524 
M 4 ] ЗА) 
4 - a \ ride 52 4 | B 
Ем = = 38 9A. 
WA 
a "rf 2254; 
“Ж - = > è 
b^ ie - 
Le y "I 
Audio k^ A 
- қ 0 Ж = = » 
| ES a I ы y 
Y „ЕТТУ Д PATO > e ' \ 
€ йы DW. 4 i Й NT ЖЖ 
< ка у, E US È = сэр 
Re тт = sana ES 
Меле E | 
E a = » 


3rd & 4th Dimensional 
Representation 


yg" 


Y 


X 


We Ty 3s 


p" 


А 
$^ ¥ 
1j 


i tos 
v 


x «ФУ 
am 7 
P^ ве 
а.” / 
s 
е. Дъ)? 
AC су - 
e M б < 
Ям 74 D - 
% \ 
=з ч | 
> 


Reacting on а track 15 seconds oldean led 


Merging NCW with HSI 


Man - Machine Interface considerations 


Command Center 


20 


TIE ы шо што 1 6 E 


A 2 
NS Work Areas 


Day/Night environment 

Throughput limitations for applications 

Covert GUI's 

Presenting information in recipient's perspective 
Click-&-Drill-In Information 


Training - Follow commercial standardization 


Gauntlet Challenge 


= Can't work the NCW evolution alone or in a vacuum. 
= Integration of CAOC, C4ISR, Aircraft, Weapons 
= Requires Joint Service Coordination 

" Multiple agency & Industry contributions 


є Coordinated smart development - System of systems 


= Innovative, affordable delivery of capability 


CW is here to enable the most valuable asset — 


THE WARFIGHTER!! 


42 


In Summary 


On T. = Sea 
To Optitmize-s ае? Perform ance 


